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Glazer & Butterworth (2013) reports progress on refinements to the squid stock assessment model 
focusing particularly on replacing the discrete Pope catch equations with differentiable Baranov 
catch equations as recommended by the Panel of the International Stock Assessment Workshop held 
at UCT in December 2012.  A comparison of key parameter estimates as per the Pope and Baranov 
models (utilizing data to 2011) indicated that although initial recruitment, and hence biomass, is 
estimated to be somewhat higher for the Baranov model (driven mainly by the lower estimate of h 
in that model), the ratio of current stock status relative to pristine (𝐵2012
∗
𝐵1971∗
) was at a similar level for 
both models. 
 
This paper reports further results to those in Glazer & Butterworth (2013): 
• A comparison of risk statistics for the Pope and Baranov models where each model was 
projected 5000 times into the future from their joint posterior mode values 





Since the previous assessment conducted in 2012 the only abundance index that has been updated 
is the Apr-Dec jig CPUE index (with the addition of the 2012 data point).  The trawl indices currently 
only cover the period 1978-1999 (pending a complete revision of these indices) and no further 
surveys have taken place since the assessment that was conducted in 2012. 
 




Performance statistics reported comprise the following:  
• average annual catches 























Figures 1a-d plot the performance statistics as defined above as functions of a fixed annual effort 
expressed in terms of man-days for the following models: 
1. Pope catch equation 
2. Baranov catch equation 
3. Baranov catch equation, but fixing h and η at the joint posterior values as estimated by the 
Pope model 
 




 is around 0.4 with a lower 5%-ile of ~0.18, and median 𝐵𝑙𝑜𝑤𝑒𝑠𝑡
∗
𝐾
 is around 0.2 with a lower 
5%-ile of ~0.13. 
 
Table 6 reports the updated Baranov model results including data to 2012 and compares them with 
those from the Baranov model utilizing data to 2011.  Figures 2 and 3 show trends in recruitment 
and recruitment residuals respectively, while Figure 4 shows trends in biomass.  Figures 5a-e 
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Table 1:  Jig catches (tons).    Table 2: Trawl catches (tons) 
 

















































































year index CV index CV
1986 8638 1880
1987 12111 1733
1988 0 0 9075 1336
1989 0 0 19025 4191
1990 13434 1849 9222 1832
1991 23595 4021 14695 3503
1992 10034 1448 13145 1476
1993 14409 2437 22361 3938
1994 15255 2383 22377 5331




















Table 4:  Jig CPUE index (kg/manhour). 
 
 















































Table 6:  Parameter estimates obtained from the Baranov model formulations including catch and 
abundance index data to 2011 (Baranov 2012) and 2012 (Baranov 2013) respectively. 
 
Parameter Baranov 2012 Baranov 2013
lnX 10.75 10.74









σR (input) 0.30 0.30














jig A-D -9.291 -9.859
trawl J-M -6.901 -6.897
Trawl A-D -9.765 -9.762
autumn (old gear) 5.021 5.022
spring (old gear) 0.796 0.794
S/R residuals -2.963 -3.209
penalty (g) -1.187 -1.187
Jig JM catches -80.813 -83.8063
jig AD catches -80.812 -83.8052
Trawl JM catches -122.716 -125.71
Trawl AD catches -122.716 -125.71
Total -LnL -431.349 -444.129











Figure 1: Comparison of various risk statistics related to squid assessment projections for the 
following models: Pope (closed diamonds), Baranov (open diamonds) and Baranov, but with h and 
η fixed at the joint posterior estimate values from the Pope model, i.e. eta=0.313 & h=0.511 
(crosses). The bars show medians and upper and lower 5%-iles. 
 
 




















































Figure 1 continued: Comparison of various risk statistics related to squid assessment 
projections for the following models: Pope (closed diamonds), Baranov (open diamonds) and 
Baranov, but with h and η fixed at the joint posterior estimate values from the Pope model, 
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Figure 2:  Recruitment series as per the Baranov model utilizing data to 2011 and 2012 
respectively. 
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